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I Will 4hOU later that tp hadron‘c *way width 

Em :: ,~:;:z:%o”: .%bert 
and the 1eptanic dW”f 

Knuteson ana I 
have used these “ical iirom the strange, charm. and 
bottom q”arkonl”m s-states to get values Of OS. Ye had 
hoped rIbat our Yalue9 would mare it easier to 
determine the aSymptotIC n-, but OUP conclusion IS 
that we still Canno: pwdlz? A- at Q 

rs 
. , Te” from me 

world accum”lalIOn of a da’.? 0 better than a band 
ranging roughly *mm %I Me” to 200 Me”. I” fact. we 
ShoY other determinations WhlCh would place 
between abOUt 15 Me” an* 35 nell at P - 1 BY. 

“x5 

since beginning this project in mid-1983. we have 
looked into the Other pes Of as more CaPefltlly. as 
haYe many other people. we include in our data sample 
Only second Ol‘dW QCD models and only deLerml”ations 
Eran Cecay widths, ratios Of decay Width. and jet 
.%“dY3M. We have 5ocie biasa on YhfCh values Of ilg 
are more likely to b* COPreCt, Vh‘Ch we Will jUstifY 
I” our longer paper. 

At eacn new flavor threshold. the value or n- 
changes for a given renarm11zation group curve. !3 
LOU xnow enough about the top quark mass to make a* 
educated guess at the Six-flaYOr value Of “E 
Certainly we cannot CO”nt an talere being only (p-y 
ge”CatiO”S, but if no new quarks appear men n E 15 
tne value or ,ntePeSr ror ssc energies and for the 
CalCUlat‘O” prOpOPtional t~fcA(&, wot~n lifeme. which i= 

Ns 

me RenOrmalizatlon croup 

me approx?aate 5ol”tloP to the re”armalizatIon 
graup equation relating cc5 LO a is 
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with " the number Of lighter qllarI( flavars. ThUS we 
cm gen rate a CUrYe TOP ,/as by ChoOSi"g an as at a B 
g‘ven PO and knowing n TOP each Q. Rt each new quark 
threshold, the value 0 F as at threshold becomes the 
*eY aa, and b. and b, tale on new values. 

Equation (11 can be converted to a 
pfp~&dZatlO" in terms Of the QCD 5ca1e pwameter 
A & instead Of in temas Of cl0 and 9.. 
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Fig. 1 
me inverse strong coupling consrant I/a plotted as = 
Iunction of Q from EQ. (1). The marks a% Q r 0.5. 3. 
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unere * nS 13 me wave function t-or the “gl s-state and 
M = 2m +E = =w is the mass q gtle “th qq bound state. dthe racaE energy w or Lhe e e pair. 

me COrreCtion IaCtOr A” the EST renarma1i*ation SChemP ‘3 given by CXD. in 
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Where e 19 the quark Charge in unit5 Of e. me 
correctian IaCtOr &;*,- is 
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OUrand and Curand have shown trat tile YaYe 
f”nCtion at the origin s%ti.sfies 
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This wave f”nCtio” formula is very accw-ate for qi 
potentials YhiCh can be solved analytically or 

rns G3g - as4 (121 

rns .+.- - as ’ (13) 

so mar ieptonie widths give us some information about 
(L , and gl"OniC "‘dths are Em-z? 2ensitl"e to as on 
deir own than in Pat?os. 

our method i"YOl"25 f!tti"g a 5mo"t.h CUrYe to Lne 
spectrum M EW tne s-*Lates, JO that 'de can get the 
faCtor dr: /a,. the inverse densiry a* 5tate3. !A$ use 
generally" accepied values ST quark nl85585 n ( mainly 
from nO"Pelati"iStiC poteniia1 model fits. ;a = ,225 
Ce", m = 3.35 Ge". m = 4.7 Ce". We choose 6-N-K /z 
in Eq. ?6) to make t!,ebl" factor zero. me COP.S&S 
in Eq. (8, are calculated for Q-M,, 53 we plot 
leptonic width data at M". 

I" Fig. (3) on the next page we show six values of 
l/as calculated from e of decay widths, and just 
four from recent DESY groups' ,ec analyses. 

The point "ear Q = 0.5 I&" is calculated from p 
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Fig. 2 

make 
nonlinear in as to 

a spread in the measured re+e- caLlse am large 
uncertainty in l/a,. The upper error bars or, the 35 
and 4s *tates P.re out of the room. The four paints 
clustered around 5 Ge” are from r” of the up.5thl 
s-states, calculated at Q = M = My. The tvo lower 
points at Q “” 1.5 and 0.5 are from the hadrontc decay 

$(lS,, again plotted at q/Z. 
15 my gues.5 of a reasonable range from 

the above comments taken into 
CO”*ider.tCiO*. 

me band sketched in Fig. 3 from 
to 35.4 Me” TepreSmtS a reasonable lim 
decay width ratios and independent fragmenfacfon jet 
analyses. However, our past data point.3 from r 
recL- were in better agreement with earlier rat P 

and 
o data. 

and I am not certain that the most recent world aver- 
ages of r’s have been used for the six ratio paints. 
we have not had time to recalculate these ratios since 
Snomass and are relying an year-old references. 

since fragnencario” is somelhere between indspn- 
dent and string, probably closer to string, I would say 
that the two lower point* near 35 Ge” *ive weight to 
our Fig. (2). 

My most recent use Of Eq. (10) for /$l”s(o)12 gives 
the ten points in Fig. (2) 0” the l/cl, vew(I4 q graph. 
If I look at over 40 points I have collected recently. 
many from jet analyses, I can easily conclude zhat as 
does not run at all! My C‘m pofnts. with the accom- 
panying explanation of what I 
future iterations, favor the values from roughly 
50 Me” to 200 I+%“, and tile 
points in Fig. (3), selected from rhe most reliable 
recent data, support this conclusion. 

I thank the Cermilab Theory croup for tl.aspitality 
while I was finishing this writeup. POrtlo”S of the 
work have been supported by the Department of Energy 
under contract No. DE-AU,>-76ER00881. 

Pug. 3 
The i*ver*e 5trO”g coupling constanr. I,O, calcvlated 
from six ratios of deyy widths and four jer analyses. 
The four lowest points are from r ir 
KJ for the $(lSIL two T(S) and e%‘T(f~~ ::,;e;f”T,, 

the authors. The four highest paints are my selection 
from recent second-order ,et analyses.6 In each pair 
near 35 Ge”, the upper point is from JAOE and the lower 
from CEl.I.0. The upper pair use independenC Eragmenca- 
tian and the lover pair use string fragmentation. me 
errors are my ca1cu1attor.s from the maximum error 
quoted by the auttlars, who are not exp1icir on their 
sources of error. 
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